We report on the results of a comparison of the HEM Raman spectra of an enriched nanotube sample in solution and on a silicon substrate [1]. The metallic LO peak downshifts by 23cm -1 and broadens by 13cm -1 after the deposition. We explain our findings in terms of Fermi energy shifts, which influence the metallic LO peak due to the Kohn anomaly[2] and additional phonon relaxation channel [3]. The Fermi energy is shifted away from its intrinsic value in solution and closer towards its intrinsic value on silicon. As a result, the spectrum on silicon exhibits the lineshape that is characteristic of metallic nanotubes, while the lineshape in solution could potentially be mistaken as arising from semiconducting tubes. We confirm our interpretation and quantify the observed Fermi energy shifts by performing in-situ electrochemical Raman measurements, which allow us to reproduce the spectrum observed in solution by deliberately shifting the Fermi energy. We arrive at a Fermi energy shift of -0.16eV. Our results have implications for the application of Raman spectroscopy to distinguish metallic and semiconducting tubes by inspecting their HEM lineshape. 
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